Municipal solid waste (MSW) management in developing countries is facing many challenges. Most MSW is disposed of in landfill areas that are uncontrolled and overloaded. Under budget constraints, the governments encourage residents in rural areas to treat municipal organic waste (MOW) by themselves. Evidence from Hoi An, Vietnam has shown the potential for residents practicing MOW treatment at the source which may divert large quantities of biodegradable waste away from landfills. Logistic regression analysis showed that various factors influence residents treating MOW by themselves, including the gender of the person in charge of waste management, household size, presence of garden, type of city collection methods, care of collectors, and participation in compost training. Several factors are largely insignificant, including age, household income, number of children less than 15 years old, schooling years, and potential for high collection fees in the near future. The results further suggested that local authorities should encourage residents to practice MOW treatment at the source by enhancing the role of local women' groups, gardening clubs, composting training classes, and paying attention to communal collectors' roles.
residents' decisions regarding how they deal with MOW plays an important role in MSW management in all countries, especially developing countries that commonly face environmental problems.
MOW Situation in Hoi An, Vietnam
The landfill serving Hoi An in Quang Nam province, Vietnam will be closed in the short term because it was poorly designed, uncontrolled and overloaded (Trinh, 2015) . This closure may also influence the development of tourism in the city. Moreover, budget constraints have resulted in the city being able to collect 95%-100% of the garbage in urban areas, but only a portion of the waste in rural areas (Trinh, 2015) . Amidst these problems, the local authority stipulates that MSW reduction is one of the main tasks associated with environmental protection strategies. The residents in rural areas have been encouraged to deal with MOW by treating it at the source to reduce the amount of MOW that needs to be disposed of.
To the best of our knowledge, no specific studies have considered the decision of rural residents to deal with MOW. The residents may dispose of MOW through collectors or they responded positively to a local authority campaign that encourage them treating MOW at source. The present study makes a unique contribution to understanding rural residents' decisions regarding how they deal with MOW at the source. In particular, the study centers on factors influencing rural residents dealing with MOW at a household level.
Method

Study Site
Hoi An in Quang Nam province is located in central Vietnam. The city attracts tourists from worldwide because of its history and beauty. Around 68.97 tons of MSW composed of 53.12% organic matter are generated per day by 91,993 residents, restaurants, hotels, and municipal services. The large amount of MSW generated threatens this relatively small city (Hoi An Statistical Office, 2014; Trinh, 2015) . The main collection and treatment of the MSW is the responsibility of the municipal services. MSW collection methods include door to door collection services by city collectors with compactors and communal collectors that use hand trucks.
In recent years, Hoi An has adopted an MSW minimization strategy from Naha, Japan that recommends residents apply the 3Rs (Reduce, Reuse, and Recycle). Additionally, the local authority has campaigned to encourage residents in rural areas to treat MOW by themselves to reduce the large amount of MOW that needs to be collected and treated at the city level.
Sampling
Primary data were collected by conducting a survey and personal interviews of residents in the rural areas of Hoi An. Overall, 204 respondents were approached and 202 questionnaires were considered as valid cases (99% of the respondents). Respondents were only selected if they were in charge of waste management in their houses. The questionnaire was conducted using information regarding residents' socio-demographic characteristics, environmental and social attitude, and MOW treatment practices, and asked them the major decision to deal with MOW.
Empirical Analysis
To determine the factors affecting decisions made by residents regarding how they deal with MOW at source, we considered the appropriate empirical analysis model for the study. Since the respondents have binary choices, the individual faces a pair of choices. The response variable was whether or not MOW was dealt with by treatment at the source, which is a dichotomous dependent variable. The two most popular forms are the logistic function, which is used in logit estimation, and the cumulative normal distribution, which is used in probit estimation. When determining which model to use in this study, logit and probit analysis yielded similar marginal effects in most applications, and the outcomes were similar (Dougherty, 2011) .
In this study, logistic regression analysis was applied to explain the behavior of a dichotomous dependent variable. The formula of this model was as follows:
Where, P i = 1 if treatment at the source is the respondent's major decision to deal with MOW; The following are the explanatory variables that were included in the logit model: socio demographic characteristic variables such as gender of respondent, age, income, number of children less than 15 years old, household size, number of schooling years, presence of garden (dummy), fond of gardening (dummy), care of MOW collectors (dummy), participation in compost training (dummy), concern about increasing MSW collection fee (dummy), and local community MSW management features such as a MOW collector (dummy).
The marginal effects explain the probability of rural residents practicing MOW treatment at the source. Marginal effects are the change in predicted probability associated with changes in explanatory variables of the logit model (Anderson & Newell, 2003; Green, 2003) . In the case of the model given above, marginal effects are interpreted as the effect of a unit change in a regressor on the probability that a respondent will treat MOW at the source.
Both coefficients of the binary logit model and marginal effects were estimated using the STATA 12.0 program.
Results
Socio Demographic Characteristic of Respondents and Variables Used in the Logistic Regression Analysis
The dependent and explanatory variables of the model, and their summary statistics are presented in Table 1 . Note. a 1 USD = 22,000 VND.
As shown in Table 1 , treatment at the source is the main decision of respondents to deal with MOW at the household level in rural areas of Hoi An (64%). The socio-economic backgrounds of the respondents are shown in Table 1 . In this sample, 74% of respondents were female and 26% were male. The mean actual age of respondents is approximately 48 years. The household respondents earned 6,233 thousand VND per month on average. The average household size of sampling was 4.46 and the average number of children less than 15 years old in their family was 0.98. The respondents had average schooling years of 6.74. Overall, 64% of respondents have gardens in their house and 68% are fond of gardening. Additionally, 47% of respondents care for MOW collectors. Overall, 22% of respondents participated in the compost training program organized by local authorities, while 30% of respondents were concerned with increasing MSW collection fees in the near future and 66% of respondents answered that their garbage was collected by local community collectors.
Empirical Results
The coefficients in the model were estimated using the maximum likelihood estimation method with the STATA econometrics software. Logistic regression analysis revealed that multicollinearity may be a problem if causing bias estimation. Therefore, we tested multicollinearity in two ways. First, we tested correlations between all pairs of independent variables. The results showed that all correlations are less than 0.8. We then tested the multicollinearity through Variance Inflation Factors (VIF) for the independent variables. All VIF values were less than 10 and the mean VIF was equal to 1.33, which strongly confirms that multicollinearity among combinations of independent variables was not a problem for the model (Appendix A). Maximum likelihood estimates of parameters used in the logistic regression analysis are presented in Table 2 . Notes: ***, ** and * are significant at the 1%, 5% and 10% level, respectively. Source: Authors' estimation.
Female has a positive significant impact on MOW treatments by households. For every one person in charge with female garbage management, the possibility of dealing with MOW treatment at the source will increase by 0.163.
Household size has a positive significant effect on the household decision to practice garbage treatments. When household size increases by one person, the residents will more likely practice garbage treatment at the source by 0.043.
Garden is significant at the 10% level. Respondents who had gardens were 13% more likely to practice garbage treatment. The predictor fond of gardening has a significant effect on the respondents' decisions for MOW treatments. People most interested in gardening will more likely treat MOW at the household level by 0.21.
Care for garbage collectors will push the residents more likely practice the garbage treatment at source by 0.22. Participation in compost training program in the city was encouraged the residents more likely treat the MOW waste by 0.40.
Collector was found to be a significant predictor of residents practicing MOW treatment at the source. This factor can interpret whether residents who have MOW collected by the communal collectors will more likely treat MOW at the source by 0.18.
Outcome of the study show that socio characteristics of respondents such as age, income, years attending school, and the number of children and concern about increasing collection fees generally had no effect on garbage treatment decisions.
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Discussion
This study is the first attempt to investigate factors influencing the decision of residents to deal with MOW in rural areas of developing countries. The results have shown the potential for residents to treat MOW at the source in Hoi An, Vietnam by approximately 64%.
Regression analysis was conducted to identify significant variables affecting the respondents' decisions to deal with MOW. Being female was found to have significant positive effects. If the person in charge of waste management is female, the likelihood of treating MOW at the source will increase. The women' unions or women'groups plays an important role in waste reduction strategies of Hoi An, where the female respondents have a chance to participate in many training activities and access the information from the city's campaign. This finding was consistent with the contribution from waste management research in the Philippines. Additionally, the mothers' of households played significant roles in household waste management (Bennagen, Nepomuceno, & Covar, 2002) .
Age, income and school were found to have nonsignificant effects on residents practicing MOW treatment at the source. These findings are consistent with those of a study conducted by Tadesse et al.(2008) , who concluded that the demographic variables age and school did not have a significant impact on the selection of waste disposal method in Ethiopia. Age and income also had no significant effect on home composting in Metro Manila, Philippines (Bennagen et al., 2002) . Other findings in the environmental literature also confirmed the relatively limited utility of demographic variables as predictors of environmental concern (Lober, 1996) .
Previous studies showed that a family with young children is less likely to participate in the home composting scheme (Edgerton et al., 2008) . In the present study, the coefficient of the predictor Child is negative. These findings are consistent with those of previous studies that showed families with more young children less than 15 years old will be less likely to practice treatment of MOW at the source. However, this predictor was found to have non-significant effects on the decisions residents make regarding MOW. Household size had a significant effect on residents dealing with MOW in Hoi An. These findings are opposite of those from the Philippines since household size cannot predict the behavior of residents composting MOW at the source. However, in the case we observed, the predictor was only significant at the 10% level.
The absence of a garden or yard prevents residents from treating MOW. In the case of Hoi An, garden was a significant predictor for MOW treatment at the source. Residents treat MOW by digging holes in the garden, burying garbage, and growing plants on the land surface. These findings are similar to those for Metro Manila in the Philippines (Bennagen et al., 2002) . In the case of Cebu, Philippines, many respondents felt that composting at the household level did not fit with their living conditions, especially the lack of space for gardening and close proximity of the neighbors (Premakumara, 2011) .
Fondness of gardening was positively associated with respondent's treatment of MOW at the source. Bennagen et al. (2002) found that 35% of respondents engaged in composting because they were fond of gardening. Treatment of MOW at the source can enhance garden soil or be considered a horticultural recreational activity (Andersen, Boldrin, Christensen, & Scheutz, 2011; Bennagen et al., 2002) . These results suggest that the local government can introduce and support fond of gardening clubs to encourage more residents to participate in the program. The local government should keep guiding the residents to not only treat the garbage, but also to optimize the safe fertilization of gardens.
Care for collectors was found to be a significant predictor of residents treating MOW instead of disposing of it to the municipality. In fact, waste collectors are at risk for work related disorders and injuries (Kuijer et al., 2010) . Many respondents care for garbage collectors, and they might decide to reduce the amount of waste disposal through MOW treatment at the source.
Training was found to be significant predictor of residents treating MOW at the household level. These findings are similar to those of other studies that showed training plays an important role for introducing advanced technology to rural residents (Trinh, 2015; Hussain et al., 1994; Neupane et al., 2002) .
The present study asked the respondents whether they practice treatment of MOW at the source to avoid the collection fee increasing in the future. However, the predictor IncrFEE was not significant in the case we observed in Hoi An. These results are concordant with those reported by Bennagen et al. (2002) , who found that treating MOW by methods such as composting was not done for financial reasons.
Interestingly, the variable collector was found to have a positive significant effect. Residents who have MOW collected by communal collectors were more likely to treat the MOW at source in comparision with city collectors. The communal collectors are local residents who have closer relationships with the respondents and therefore might always remind the residents to reduce garbage disposal and try their best to recycle the waste. Thus, the city should provide notices to communal collectors to support their potential roles.
Conclusion
This study provides an interesting image of MOW treatment practices in rural areas of Hoi An that may potentially divert large quantities of biodegradable waste away from landfills. The results reported herein revealed the successful reduction of MSW strategies in the city by 64% of respondents practicing MOW treatment at the source. Empirical analysis using logistic regression analysis showed that being female, household size, fondness of gardening, presence of garden, participation in compost training, type of city collection methods, and care of collectors were significant factors. The local government should encourage residents to practice MOW treatment at the source by enhancing the role of women's unions, gardening clubs, composting training/classes and paying attention to communal collectors' roles. Source: Authors' estimation. Source: Authors' estimation.
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